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Understanding the ASTM D3359 Standard Test: A Comprehensive Guide

When it comes to evaluating the adhesion of paints, coatings, and finishes, the ASTM D3359 standard testis one
of the most widely referenced procedures in the industry. Whether you're a coating developer, quality control
engineer, or a building contractor, mastering this test can help you ensure that your products meet performance
expectations and regulatory requirements. This article offers an in-depth look at the test’s purpose, methodology,
interpretation, and practical applications across various sectors.

What Is ASTM D3359?

ASTM D3359, titled “Standard Test Method for Paint and Coating Adhesion by Tape Peeling,” is a protocol

developed by the American Society for Testing and Materials (ASTM) to quantify how well a coating adheres to a

substrate. The test employs a simple yet effective method: a pre cut adhesive tape is applied to the coated surface,
then peeled off at a specified angle and speed. The resulting adhesion score provides a quick, reproducible

indicator of coating performance.

Historical Background

First published in the early 1970s, ASTM D3359 evolved from earlier adhesion tests that were often time consuming
and required specialized equipment. By standardizing the tape-peel approach, the ASTM committee created a

method that could be performed in most laboratories and even on-site. Over the years, the standard has undergone

several revisions—most recently in 2020—to address emerging coating technologies, such as nano coatings and
high temperature paints.

Purpose and Scope

The primary objective of ASTM D3359 is to assess the adhesion strength of coatings in a manner that is both
economical and repeatable. The scope covers:

e Coatings applied to metal, wood, concrete, and composite substrates.
 All types of paint systems, from waterborne to solvent borne, and even powder coatings.
« Applications where adhesion is critical for structural integrity, corrosion resistance, or aesthetic durability.

Test Method Overview

Preparation of the Specimen

Before the test can begin, the specimen must be prepared according to the manufacturer’s instructions or industry
best practices. Key steps include:

1. Cleaning the substrate surface to remove oils, dust, and loose particles.
2. Applying the coating in a controlled environment (temperature, humidity).
3. Allowing the coating to cure fully, usually 24-48 hours depending on the formulation.

Test Conditions



The test is performed under ambient laboratory conditions, typically at 23 °C and 50 % relative humidity. Deviations
from these parameters can influence the tape’s adhesion to the coating, potentially skewing results.

Adhesion Classification

ASTM D3359 employs a 0-5 rating scale, where 0 indicates complete adhesion failure and 5 represents excellent
adhesion. The scale is further divided into sub grades (e.g., 4A, 4B) to capture finer distinctions between samples.

Detailed Test Procedure

Step 1. Sample Preparation

After the coating has cured, the test area is marked with a 25 mm x 25 mm square. The corners are beveled to
prevent edge effects during peeling.

Step 2: Application of Tape

A standard 2 mm wide, 0.3 mm thick adhesive tape (commonly Scotch 3M 8010) is cut to the required length. The
tape is applied at a 90° angle to the surface, ensuring full contact without air bubbles.

Step 3: Peeling Process

The tape is peeled back at a controlled rate of 180 mm/min and a 180° angle. The peeling speed is maintained
using a mechanical device or a manual technique with a consistent pace.

Step 4: Evaluation of Results

Once the tape is removed, the specimen is inspected. The amount of coating remaining on the tape is compared
against the ASTM D3359 adhesion chart to assign a rating.

Interpretation of Results

Adhesion Rating Scale

The adhesion scale is as follows:

e 0 — Total failure (no coating remains on the tape).
1 — 0-10 /% of the coating remains.

2 —10-30 /% remains.

3 —30-60 /% remains.

4A — 60-90 /% remains.

4B — 90-99 /% remains.

* 5-99 /% or more remains.

Common Failure Modes

Typical failure mechanisms include:

¢ Delamination at the coating/substrate interface.
e Coating cracking due to internal stresses.
e Surface contamination that prevents proper adhesion.

Factors Influencing Test Outcomes

Surface Preparation

Even minor residues can drastically affect adhesion. Proper abrasion, cleaning, and priming are essential for



reliable results.

Environmental Conditions

Temperature and humidity fluctuations can alter the viscoelastic properties of both the tape and the coating,
leading to inconsistent ratings.

Tape Type
Different tapes have varying adhesive strengths. ASTM D3359 specifies the use of a standard tape, but alternative
tapes may be used for specific applications, provided the adhesive strength is documented.

Coating Thickness

Thicker coatings may exhibit higher adhesion scores simply because they have more material to remain on the
tape. Therefore, thickness should be considered when comparing samples.

Variations and Related Standards

ASTM D3359 vs. ASTM D3350

While ASTM D3359 focuses on tape peel adhesion, ASTM D3350 evaluates adhesion through a pull-off test using
a specialized fixture. The choice between the two depends on the required sensitivity and equipment availability.

Other Adhesion Tests

¢ ASTM D4541 — Pull-off adhesion test for paint and coatings.
¢ 1SO 2409 — Adhesion of paint and coatings by the pull-off method.
e EN 10204 — Visual inspection and mechanical tests for coating adhesion.

Applications Across Industries

Automotive

In the automotive sector, paint adhesion is critical for corrosion protection and aesthetic longevity. The ASTM
D3359 test is routinely performed on body panels, chassis components, and interior trim.

Construction

Coatings applied to concrete, masonry, and steel in construction projects must resist moisture ingress and
mechanical wear. The tape peel test helps verify compliance with building codes and manufacturer specifications.

Aerospace

Aircraft coatings experience extreme temperature swings and mechanical stresses. Adhesion testing ensures that
protective layers remain intact throughout the aircraft’s service life.

Electronics

Coatings on printed circuit boards (PCBs) and electronic housings protect against moisture and chemical exposure.
Adhesion tests confirm that encapsulants and conformal coatings adhere properly to substrate materials.

Best Practices for Accurate Testing

Calibration of Equipment

Peel rate devices should be calibrated regularly to maintain a consistent 180 mm/min speed. Any variation can
introduce measurement errors.



Consistent Test Conditions

Conduct all tests in a temperature controlled room and maintain a relative humidity of 50 %. Document these
conditions in the test report.

Documentation

Record every step—from surface preparation to final rating—in a standardized log. Include photographs of the tape
and specimen for visual verification.

Common Mistakes and How to Avoid Them

e Using tape with a different adhesive strength than specified.
¢ Peeling the tape too quickly or too slowly.

« Ignoring surface contaminants that can reduce adhesion.

e Applying the tape at an angle other than 90°.

Adhering to the standard’s guidelines mitigates these risks and ensures reproducible results.

Case Studies

Case Study 1: Automotive Paint Failure

A manufacturer observed premature paint failure on a new alloy body panel. By performing ASTM D3359,
engineers identified a 2 rating due to improper primer adhesion. Adjusting the primer formulation and surface
preparation raised the rating to 4B, eliminating the issue.

Case Study 2: Concrete Sealant Performance

In a high rise construction project, a concrete sealant exhibited water infiltration. The tape peel test revealed a
1 rating, indicating weak adhesion. Switching to a high bonding sealant and improving curing conditions improved
the rating to 5, restoring the building’s waterproofing integrity.

Frequently Asked Questions

A: Typically, three to five specimens are tested to account for variability.
A: Yes, but the tape must be compatible with the coating’s flexibility to avoid tearing.

A: The standard recommends flat specimens; for curved surfaces, additional precautions are needed to ensure
uniform tape contact.

Conclusion

The ASTM D3359 standard testremains a cornerstone in coating evaluation, offering a simple yet robust method
to assess adhesion. By following the established procedures, interpreting results correctly, and accounting for
influencing factors, professionals across automotive, construction, aerospace, and electronics industries can
confidently validate coating performance. Consistency, proper documentation, and adherence to best practices will
ensure that your products not only meet but exceed industry expectations for durability and reliability.
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